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PURPOSE: An apparatus and method for 

transmitting data in a portable phone is provided 

to output data at a cycle without reconfiguration 

for the extension of a data bus. in the case of 

transmitting data of 16 bits and above to the 

display part of a portable terminal. 

CONSTITUTION: The address number information 

of a memory storing the data to be outputted to 

a display part is inputted to address numbers AO 

through A1 7(200). A decoder in a 
microprocessor selects an inputted address 
number from the memory(210) and outputs the data(0x2FFF) of the selected address number to the 
data buffer of the microprocessor(220). The 18-bit data(0x2FFF) stored in the data buffer are stored in 
the variable A of a register(230). A control unit controls a register and an operation equipment, 
operates the data(0x2FFF) stored in variable A. and stored the operated data in variable 8(240). The 
control unit outputs lower 16-bit data OxOFFF, outputted by the AND operation of the data(0x2FFF) 
stored in variable B and the maximum value(OxOFFFF) of the memory chip storing the data to be 
outputted to the display part, and the data stored in variable B at the same time(250). The data stored 
In variable B and the lower 16-bit data(OxOFFF) are transmitted to the display part address buses A2 
through A3 and a data bus respectively at the same time(260). 
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Abstract 

The present invention deals with a device for transmitting data 
in wireless telephone comprising a register that can store data, be 
used during program execution, and perform high speed access, an 
arithmetic unit that performs arithmetic operation and logical 
operation, a controller that controls flow of data among units in a 
computer required to translate and execute commands, a microprocessor 
in which only 8-bit or 16-bit data can be used for input/output (I/O) 
a memory in which programs and data processing a program are stored, 
a display part that can be accessed with 16-bit or higher data, a 
data bus that is a two-way signal line used for data transmission 
among said microprocessor, memory, and I/O, and an address bus that 
connects said microprocessor and memory to transmit memory addresses 
and transmits data to said display part together with said data bus, 
and a diode that is installed at an address bus transmitting said 
data. 

Representative Diagram 

Figure 2 
Keywords 

data bus, address bus, microprocessor 
Specification 

Brief Description of the Drawings 

Figure 1 is a drawing illustrating the configuration of the 

Numbers in the margin indicate pagination in the foreign text. 



device that transmits data to the display part of a wireless 
telephone according to an example of the present invention. 

Figure 2 is a flow diagram in which a data bus and an address 
bus simultaneously transmit data during data transmission to the 
display part of a wireless telephone according to an example of the 
present invention. . 

Figure 3 is a drawing showing the method by which the 
microprocessor of a wireless telephone intended to remove leakage 
magnetic field reads data from its display part according to an 
example of the present invention. 
Detailed Description of the Invention 

Objective of the Invention 

Technology to Which the Invention Belongs and Available 
Art of the Field 

The present invention deals with a portable terminal and 
specifically with the apparatus and method for transmitting data of a 
wireless telephone that outputs 16 -bit or higher data in one cycle. 

The data bus of a microprocessor that transmits data to the 
display part of a wireless telephone is fixed so as to transmit 8-bit 
or 16-bit data only. Therefore, if bits that are larger than 8-bit or 
16-bit fixed by said data bus are transmitted, the data bus of a 
microprocessor must be reconfigured or said bits divided to expand 
the data bus and then transmitted to a wireless telephone in 2 cycles 
or higher. For example, for the display part of a wireless telephone 



whose configuration of 1 pixel is 16 bits, 16-bit data are 
transmitted through a data bus in 1 cycle so 65K colors are sent as 
output. However, for the display part of a wireless telephone whose 
configuration of 1 pixel is 18 bits, 16 bits are sent through a data 
bus first and then remaining 2 bits are sent, so 18 bits are 
transmitted in 2 cycles, which outputs 2 60k colors. 

If 18 -bit data are transmitted through a data bus in 2 cycles as 
in the above, no significant problems are incurred as long as its 
microprocessor can be accessed at significantly fast speed. However, 
if said microprocessor is accessed by the display part of a wireless 
telephone at slow speed, problems with output speed of 1 cycle and 2 
cycles are incurred, and the speed of screen output becomes slower, 
which could cause lockup, etc. 

Technical Task of the Invention 

Therefore, the objective of the present invention is to provide 
a device and a method that enables to output data in one cycle 
without reconfiguring for data bus expansion when 16-bit or higher 
data are transmitted to a display part in a wireless terminal. 

To achieve the objective above, the data transmission device in 
a wireless telephone is comprised of a register that can store data, 
be used during program execution, and perform high speed access, an 
arithmetic unit that performs arithmetic operation and logical 
operation, a controller that controls flow of data among, units in a 
computer required to translate and execute commands, a microprocessor 



in which only 8-bit or 16-bit data can be used for input/output (I/O), 
a memory in which programs and data processing a program are stored, 
a display part that can be accessed with 16-bit or higher data, a 
data bus that is a two-way signal line used for data transmission 
among said microprocessor, memory, and I/O, and address bus that 
connects said microprocessor and memory to transmit memory addresses 
and transmits data to said display part together with said data bus, 
and a diode that is installed at an address bus transmitting said 
data. 

In addition, to achieve the objective above, the method for 
transmitting data in a wireless telephone is comprised of a process 
in which address information of the memory with the data output is 
entered, a process in which data applicable to said address 
information of the memory entered is selected, a process in which 
said selected data of 16 bits or higher are sent as output to a 
buffer, a process in which said data of 16 bits or higher sent to a 
buffer as output are stored in a variable A, a process in which a 
shift operation is used to remove lower 16 -bit data from the data of 
16 bits or higher stored in said variable A, remaining upper bit data 
are matched with an address bus to which data will be transmitted, 
and a logical operation with an address value with which said data 
will be transmitted, is carried out and stored in a variable B, and a 
process in which data of 16 bits or higher stored in said variable A 
and the maximum value of the memory chip with data output are subject 
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to a logical manipulation operation, and resulting lower 16 -bit data 
are transmitted to a display part through a data bus, while the data 
stored in said variable B are transmitted simultaneously to a display 
part through the address bus to which data will be transmitted. 
Configuration and Action of the Invention 

In the following are described preferred examples of the present 
invention in detail referring to the drawings attached. 

According to the examples of the present invention its data 
transmission device is assumed to be a wireless telephone and 
described. However, the device, and method according to the example of 
the present invention may also be applied to general communication 
devices other than a wireless telephone that transmit and output data. 

Figure 1 is- a drawing illustrating the configuration of the /3 
device that transmits data to the display part of a wireless 
telephone according to an example of the present invention. In 
addition, it is shown in the example of Figure 1 above that 18 bits 
of data are transmitted to a display part . 

Referring to Figure 1 above, a microprocessor 100 performs the 
function to control overall actions of a wireless telephone. That is, 
it reads individual names of a program from a memory and interprets 
them, decides the type of transaction required for each data and 
executes them, and determines commands to be executed next . Said 
microprocessor is comprised of a register 101, an arithmetic unit 102, 
and a controller 103. Said devices are. inter-connected, and also 
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connected with an I/O port and a memory by a data bus. Said register 
101 is a small memory that stores data and is used during program 
execution and can perform high speed access. In addition, according 
to the example of the present invention, a variable value is stored 
when said data of 16 bits or higher are subject to an operation by an 
arithmetic unit 102 so that data of 16 bits or higher may be output 
through a data bus and an address bus in one cycle. Said arithmetic 
unit 102 performs arithmetic operations including addition and 
multiplication. In addition, it performs an arithmetic operation on 
said data of 16 bits or higher so that data of 16 bits or higher may 
be output through a data bus and an address bus in one cycle 
according to the example of the present invention. Said controller 
103 interprets commands and controls flow of data among individual 
units in a wireless telephone required to execute them. In addition, 
it controls said register 101 and arithmetic unit 102 so that data of 
16 bits or higher may be output through a data bus and an address bus 
in one cycle according to the example of the present invention. 

A memory 120 may be comprised of program memories and data 
memories. Said program memory may store programs to control general 
operations of a wireless telephone, and said data memory performs a 
function to store data generated from performing said programs 
temporarily. In addition, it is used by said microprocessor and 
memorizes commands or data of the microprocessor. Said memory 
includes RAM (Random Access Memory) and ROM (Read Only Memory) . 
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A display part 13 0 displays the key manipulation status of a 
user while a call function is performed and the status on performance 
under control of the microprocessor 100. In addition, it can access 
based on data of 16 bits or more according to the example of the 
present invention and receives data of 16 bits or more and displays 
them in one cycle based on the data bus and address bus. 

A data bus 140 is a two-way signal line used for data transfer 
among said microprocessor, memory, and input/output. An address bus 
150 connects said microprocessor 100 with the memory 120 to transmit 
a memory address or transmits remaining bits to said display part 130 
when said data bus 140 transmits 16-bit data to the display part. A 
diode 160 is installed in the address bus 151 that transmits data so 
that said microprocessor 100 may be prevented from reading data from 
said display part 130 through the address bus 151 to which data are 
transmitted. A key input part 170 is furnished with various keys and 
function keys that are used to enter numbers and text information. 

Examining the operation that data of 16 bits or more are 
transmitted on the display part 13 0 in a wireless telephone referring 
to Figure 1 above, an address bus 151 is that is not used during data 
transmission or appropriate for timing is optionally set up at the 
display part of the address bus 150, and a diode is installed to 
prevent leakage current generated by a reverse voltage. 

Based on manipulation of the key input part 170, the address 
information of the memory with data to be output on the display part 
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130 is entered into the address 150. A decoder at said microprocessor 
100 selects the address of the memory entered at said address 150 and 
outputs data of the selected address to a data buffer of the 
microprocessor 100 through a buffer of said memory 120. The 
controller 103 of said microprocessor controls the register 101 and 
arithmetic unit 102 so that they may separate the data of 16 bits or 
higher stored in said data buffer into lower data of 16 bits to be 
transmitted by the data bus and remaining upper bits to be 
transmitted by the address bus. Said data bus 140 and address bus 150 
simultaneously transmit data of 16 bits or higher to the display part 
130. 

Figure 2 is a flow diagram in which a data bus and an address 
bus simultaneously transmit data during data transmission to the 
display part of a wireless telephone according to an example of the 
present invention. In the example of Figure 2 above, an address bus 
that transmits data of 18 bits, 0x20FFF, to display 260k colors on 
the display part in a wireless telephone whose chip selection (CS) is 
available from 0X00000 to OxOFFF and transmits data of A 2 - A 3 from 
the address bus A 0 ~ A i7 is described. For the address bus that 
transmits said bus, an address bus that is not being used or 
appropriate for timing while a data bus transmits data to a display 
part may be selected. 

In the following is described the example of the present 
invention in detail referring to Figure 1. 
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In the step 200 manipulation of the key input part 170 enters 
address information of the memory to be output to the display part 
into the address A 0 ~ A 17 150. In the step 210 said microprocessor 100 
selects the address entered in said address A 0 ~ A 17 150 from the 
memory 120. Data for the address of the memory 120 selected is output 
to the data buffer of the microprocessor 100 through the buffer of 
said memory 120 in the step 220. 

In the step 230, the data 0x2FFF of 18 bits that have been 
stored in the data buffer in said step 220 is stored in the variable 
A of the register 101. In the step 240 the controller 103 controls 
the register 10 and arithmetic unit 102 and performs an arithmetic 
operation on 0x2FFF stored in the variable A of the register 101 in 
said step 230. First, a shift operation is performed on 0x2FFF by 15 
to the right to remove the lower 16 bits of OxOFFF. To match the 
remaining 2 bits of 0x2 with the address A 2 ~ Ai 5 151, a shift 
operation is performed by 2 to the left. Then a logical sum operation 
is performed with Addr, the address value of said address A 2 ~ A 3 , 
before storing in the variable B of the register. 

In the step 250, both the lower 16-bit data OxOFFF that has 
resulted from logical multiplication between 0x20FFF stored in the 
variable A in said step 230 and the maximum of the memory chip with 
the data to be output to the display part 130 and the data stored in 
the variable B in said step 240 are sent as output simultaneously. 

Said step 250 continues with the step 260, wherein the data 
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stored in the variable B in said step 240, and the lower 16-bit data 
of OxOFFF are respectively transmitted through the address bus A 2 - A 3 
151 and data bus 140 to the display part 130 and displayed 
simultaneously. 

Since the address bus 150 is exclusively used for output, 
leakage current is generated by a reverse voltage if data are read. 
Therefore, the diode 160 installed in the address bus A 2 ~ A 3 151 that 
transmits data prevents said microprocessor 100 from reading data 
from said display part 13 0 through the address bus A 2 ~ A 3 151 
transmitting data. 

However, the diode 160 may be removed if the microprocessor does 
not need to read the display part 130 or if the data (D 16 ~ D 17 ) of the 
display part is a port for reading only. 

Figure 3 is a drawing showing the method by which the 
microprocessor of the wireless telephone intended to remove leakage 
magnetic field reads data from its display part according to an 
example of the present invention. 

When said microprocessor 100 performs read access to said 
display part 130 through the address bus A 2 ~ A 3 151 in a logic high 
state, the data (Di 6 ~ Di 7 ) to be output through said address bus A 2 ~ 
A 3 151 would be output as logic low or logic high. 

At this time, it will not present any problems if said data (Di 6 
~ Di 7 ) are output as logic high. However, if they are output as logic 
low, the phenomenon that the address bus A 2 - A 3 151 that has been 
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output as logic high is forced to become logic low takes place, which 
causes leakage current and abnormal operation. 

Figure 3 shows how it is prevented, and when the microprocessor 
100 reads data from the display part 130, said microprocessor 100 
designates the data of the address (A 2 ~ A 3 ) 0x20000 to read in the 
step 300. The data of said address (A 2 ~ A 3 ) selected, 0x20000, are 
stored in the variable C of the register 101 in the step 301. The 
controller 103 controls the register 101 and arithmetic unit 102 in 
the step 302 and performs a logical multiplication operation between 
the address (A 2 ~ A 3 ) data 0x20000 stored in the variable C of the 
register 101 in said step 301 and 0x0FFF3 to turn the value of said 
address (A 2 ~ A 3 ) into *0.' 

When the address bus A 2 ~ A 3 151 is output as logic low for its 
address as in the above, normal operations may be carried out 
regardless of whether read output of the display part 130 is logic 
low or logic high. 

Effects of the Invention 

That is, the present invention described above can increase the 
speed of screen output without reconfiguring for data bus expansion 
by transmitting data of 16 bits or higher through a data bus and an 
address bus in one cycle, 

In addition, it can effectively prevent leakage current due to a 
reverse voltage that is incurred by data reading through the address 
bus transmitting said data by installing a diode in the address bus 
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transmitting data. 
(57) Claims 
Claim 1. 

A device for transmitting data in a wireless telephone 
comprising, a register that can store data, be used during program 
execution, and perform high speed access, an arithmetic unit that 
performs arithmetic operation and logical operation, a controller 
that controls flow of data among units in a computer required to 
translate and execute commands, a microprocessor in which only 8 -bit 
or 16-bit data can be used for input/output (I/O), a memory in which 
programs and data processing a program are stored, a display part 
that can be accessed with 16-bit or higher data, a data bus that is a 
two-way signal line used for data transmission among said 
microprocessor, memory, and I/O, and an address bus that connects 
said microprocessor and memory to transmit memory addresses and 
transmits data to said display part together with said data bus, and 
a diode that is installed at an address bus transmitting said data. 
Claim 2. 

A method for transmitting data of 16 bits or higher in a 
wireless telephone comprising, a process in which address information 
of the memory with the data output is entered, a process in which 
data applicable to said address information of the memory entered is 
selected, a process in which said selected data of 16 bits or higher 
are sent as output to a buffer, a process in which said data of 16 
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bits or higher sent to a buffer as output are stored in a variable A 
a process in which a shift operation is used to remove lower 16 -bit 
data from the data of 16 bits or higher stored in said variable A, 
remaining upper bit data are matched with an address bus to which 
data will be transmitted, and a logical operation with an address 
value with which said data will be transmitted, is carried out and 
stored in a variable B, and a process in which data of 16 bits or 
higher stored in said variable A and the maximum value of the memory 
chip with data output are subject to a logical multiplication 
operation, and resulting lower 16 -bit data are transmitted to a 
display part through a data bus, while the data stored in said 
variable B are transmitted simultaneously to a display part through 
the address bus to which data will be transmitted. 



Drawings 



Figure 1 




Key: 101) register; 102 ) arithmetic unit; 103 ) controller ; 120)memory; 
13 0) display part; 14 0) data bus; 170) key input part 
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Figure 2 
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Key: 1) BEGIN; 200) Enter address information of memory; 210) Select 
address of memory entered; 220) Store data of selected address 
(0x20FFF) in data buffer; 260) 'Output 0x20FFF on display part 



Figure 3 
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Key: 1) BEGIN; 300) Designate data of address (0x20000) 
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